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This is in response to the appeal brief filed December 4, 2007, appealing from the Office 
action mailed 03/09/2007. 
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(1) Real Party in Interest 

A statement identifying by name the real party in interest is contained in tine brief. 

(2) Related Appeals and Interferences 

Tine examiner is not aware of any related appeals, interferences, or judicial 
proceedings which will directly affect or be directly affected by or have a bearing on the 
Board's decision in the pending appeal. 

(3) Status of Claims 

The statement of the status of claims contained in the brief is correct. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection 
contained in the brief is correct. 

(5) Summary of Claimed Subject Matter 

The summary of claimed subject matter contained in the brief is correct. 

(6) Grounds of Rejection to be Reviewed on Appeal 

Substantially agree. The appellant's statement of the grounds of rejection to be 
reviewed on appeal is correct. Note that the appellant has not contested the 35 U. S. C. 
103 (a) rejections of claims 14-15, 18, and 35, in the Supplemental Brief on Appeal. 

(7) Claims Appendix 

The copy of the appealed claims contained in the Appendix to the brief is correct. 

(8) Evidence Relied Upon 

5,415,835 Bruecketal. 05-1995 
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2002/0078427 Palmer et al. 



Pages 

06-2002 



(9) Grounds of Rejection 

The following ground(s) of rejection are applicable to the appealed claims: 
Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification sliall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 1 , and 37, are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. 

3. Claim 11, at line 14, and claim 37, at line 13, recite the limitation "the formerly 
periodic pattern". There is insufficient antecedent basis for this limitation in the claims. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 11-13, 16-17, and 36-37, are rejected under 35 U.S.C. 102(b) as being 
anticipated by U. S. Patent No. 5,415,835 (Brueck et al., hereinafter referred to as 
Brueck). 

Brueck, in the abstract, in col 2, lines 38-61 , in col 6, lines 30-41 , discloses 
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irradiating the photoresist layer by interferometric lithography to form a line and space 
pattern that has a first line width and a pitch of about half the wavelength (A/2) on the 
photoresist layer (first photoresist), exposing the resulting line and space pattern to a 
second exposure means (masked exposure) to form features that have a second line 
width, wherein the second line width is greater than the first line width (see figures 1 6 
thru 19), and the pitch of the feature formed is about twice the pitch of the interference 
pattern (line and space pattern formed by interferometric lithography). Brueck, in col 4, 
lines 31-40, discloses that after the subsequent pattern is developed, a second 
photoresist is coated over the developed photoresist layer, followed by another 
exposure process to form a third pattern (third pattern width), the third pattern is greater 
than the first pattern width (see figures 16, 17, and 8). Brueck, in col 4, lines 53-67, in 
col 5, lines 1-5, that the pattern (developed second photoresist pattern, and the pattern 
from the first photoresist used as a guide) is translated into a grating structure via 
etching into the support structure (silicon substrate, line and space pattern) (claims 11- 
13, and 36-37). Brueck, in col 2, lines 62-68, in col 3, lines 1-2, in col 4, lines 30-41, 
discloses that the alignment system is employed that aligns the second photoresist 
layer (third pattern) to the feature and the interference pattern (claims 16-17). 
6. Claims 30-34, are rejected under 35 U.S.C. 102(b) as being anticipated by U. S. 
Patent Application Publication No. 2002/0078427 (Palmer et al., hereinafter referred to 
as Palmer). 

Palmer, in the abstract, in [0001], [0005], [0006], [0007], [0024], discloses 
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providing a theoretical mask layout data, creating a mask design layout to form a 
contoured data set (line and space pattern for integrated circuit etc), subtracting the 
theoretical mask data set from the contoured data set to obtain a desired mask layout 
(remainder layout forms the print mask) (claims 30, and 33). Palmer, in [0020], 
discloses that the aligning the original (theoretical) mask layout (design layout) with the 
contoured mask data (claim 31). Palmer, in [0024], and in claims 1, 5, and 6, discloses 
generating a data (remainder layout data) that can be implemented to form a mask 
(claim 32). Palmer, in [0022], and [0023], discloses that the desired layout (adjusted by 
Boolean operation) can be resized (reduced in size or overstated in size) (claim 34). 
Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 14, and 15, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U. S. Patent No. 5,415,835 (Brueck et al., hereinafter referred to as Brueck) in view 
of U. S. Patent No. 4,517,280 (Okamoto et al, hereinafter referred to as Okamoto). 

Brueck, is discussed in paragraph no. 5. 

The difference between the claims and Brueck is that Brueck does not disclose 
that the second photoresist is chemically distinct from the first photoresist (claim 14). 
Brueck does not disclose a third barrier layer residing between the first and second 
photoresists, that has high absorption of light to expose the first photoresist and 
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chemical structure that prevents the mixing of the first and second photoresist (claim 
15). 

Okamoto, in col 3, lines 10-64, discloses forming a first photoresist pattern (from 
a first photoresist material), after the developing process, a second photoresist material 
different chemically from the first photoresist material is formed on the first photoresist 
pattern, enabling the presence of a barrier layer between the first photoresist material 
pattern and the second photoresist layer (barrier layer forms on the surface of the first 
photoresist pattern due to exposure to native oxides, developing solutions etc, and has 
high absorption of light), and preventing the mixing of the first photoresist pattern 
material and the second photoresist material layer. Okamoto, col 3, lines 26-44, 
discloses that the mask (barrier layer) placed in contact with the first and second 
photoresist also prevents exposure to the fist photoresist. 

Therefore, it would be obvious to a skilled artisan to modify Brueck by employing 
the method of Okamoto to coat the substrate with two different resist materials because 
Okamoto, in col 3, lines 25-33, discloses that using a second different photoresist 
material on the first photoresist pattern enables the removal of only that part of the 
second photoresist where the diffraction grating is to be formed while leaving the other 
part in tact, and in col 4, lines 1-5, discloses that also the choice of a different second 
photoresist material can also be tailored to prevent the grating pattern of the first 
photoresist from being thermally deformed during subsequent processing steps. 
9. Claim 18, is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 
Patent No. 5,415,835 (Brueck et al., hereinafter referred to as Brueck) in view of U. S. 
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Patent Application Publication No. 2002/0078427 (Palmer et al., hereinafter referred to 
as Palmer). 

Brueck is discussed in paragraph no. 5. 

The difference between the claims and Brueck is that Brueck does not disclose 
that the print mask is generated by subtracting the final design layout from the 
interference pattern (claim 18). 

Palmer in [0006], [0007], [0022], [0023], and in figure 6, discloses that a 
subtraction of the bounded contour (final design layout) and the initial input (interference 
pattern) is performed to obtain the desired mask layout. 

Therefore, it would be obvious to a skilled artisan to modify Brueck by performing 
a subtraction to the initial input mask data and the bounded data set as suggested by 
Palmer because Palmer in [0023], discloses that performing a Boolean operation 
enables the designer to adjust the original layout or adjust the proximity correction 
attributable to a particular feature that is otherwise overstated in size by too large of a 
degree or reduced in size or completely omitted. 

10. Claim 35, is rejected under 35 U.S.C. 103(a) as being unpatentable over U. S. 

Patent Application Publication No. 2002/0078427 (Palmer et al., hereinafter referred to 
as Palmer) in view of U. S. Patent No. 5,415,835 (Brueck et al., hereinafter referred to 
as Brueck). 

Palmer is discussed in paragraph no. 3. 

The difference between the claims and Palmer is that Palmer does not disclose 
that the pattern layout is produced by interference lithography. 
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Brueck, in col 2, lines 38-55, discloses that pattern layout is imparted using 
interference lithography. 

Therefore, it would be obvious to a skilled artisan to modify Palmer by employing 
the interferometric lithography suggested by Brueck to produce a pattern layout 
because Brueck, in col 2, lines 48-56, and in col 3, lines 20-27, discloses that using 
interferometric lithography enables the production of the extreme submicrometer 
structures and flexible interconnect technology needed to produce useful structures. 

(10) Response to Argument 
Ground 1. 

Appellant argues that antecedent basis has been established for the recitation of 
"the formerly periodic pattern" in claims 1 1 , and 37. 

Claims 11, and 37, recite forming a periodic pattern of lines and spaces on a first 
photoresist. The claims further recite "exposing a portion of at least one line to radiation 
to break continuity of the line and periodicity of the periodic pattern". Claim 1 1 , at line 
13, and claim 37, at line 13, recite "to form a feature over the formerly periodic pattern 
of the first photoresist". The first pattern formed is the only pattern that is periodic, and 
in line 6 of claims 1 1 , and 37 was already referred to as the periodic pattern. Also, the 
second exposure only causes irregularity to one line or to a portion, and does not 
induce irregularity and/or non-periodicity to all the lines and spaces i.e., the first pattern 
is already periodic, and there is no other pattern formed that is also periodic and 
therefore does not necessitate the reference of "the formerly periodic pattern". Further 
more, the periodic pattern of the first photoresist has already been referred to as "the 
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periodic pattern", and therefore the reference "the formerly periodic pattern" laci<s 
antecedent basis. 
Ground 2. 
Claim 11 and 37. 

A) Appellant argues that there is no teaching that the original layer of photoresist 
remains on Brueck's substrate so that Brueck's second photoresist layer can be formed 
over it as recited. 

The claim as recited, recites that the second photoresist is formed over the first 
photoresist. The first photoresist refers to a first photoresist that has been already 
patterned i.e., a line and space periodic pattern has been formed. See below. 
Claim 1 1 , lines 2-4, and line 1 1 , 

expoaing a. periodic pattern of alternating non-exposed 
lines and exposed spaces on a first: photox'e^ist , the lines 
ha\''i.ng a first width; 

forming a second photoresist over the first photoresist; 

Claim 37, lines 2-4, and line 11, 

ax^oaing a periodic pattern of alterxiating non-expoaed 
lines and exposed spaces on a first photor^aist using 
interference lithography, the lines having a first width; 
f<^mlng a second photoresist over the first photorasist; 
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i.e., tine second pliotoresist is formed on tlie line and space pattern of the first 
photoresist. 

Bruecl<, teaches performing a first exposure (line and space pattern formed as a 

result of exposure) followed by another exposure on the same photosensitive layer. 

After the exposures, the exposed photosensitive layer is then developed to form a 

pattern, and the pattern is transferred to the semiconductor substrate, and then 

recoated with a photoresistive layer. In order to form a pattern, the exposed 

photosensitive layer must be developed so that for a positive (photosensitive or 

photoresist) layer the exposed portions can be dissolved away, and the unexposed 

portions of the photosensitive layer will be the pattern formed. See below. 

ssidtivc layer. Tie subsequeQt pattern is t&en devei- 
qpedi and tfansfeixed to a semiconductor sabslr^^e by 
any of the well knows commfirdally avaiaMe tecli- 
niques. This substmte k tli^ti agdn tficoated widi a 
pli€^eskdve lftyer» and or miil%iB espc»fure 

In order to transfer a pattern that is formed after a development process, the pattern 
(that portions that was not developed away) will remain on the underlying substrate (or 
underlying substrate or layers or stack) to mask the underlying portions, and the 
exposed portions that no longer has the phosensitive mask will be exposed to etching 
means so that these exposed portions can be etched, thus transferring the pattern to 
the underlying substrate only in the exposed, unmasked portions. After such a transfer, 
the substrate (that has the photosensitive pattern still on it) is recoated with a 
photoresistive layer. Brueck does not mention or suggest that after the transferring of 
the pattern, a stripping process is performed to remove the existing photosensitive layer 
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pattern on the semiconductor substrate. Therefore, it is taken at face value that since 

no stripping or removal process is suggested or mentioned, that the substrate with the 

photosensitive pattern is recoated with another photoresistive layer. 

B) Appellant argues that there is no support for the contention that Brueck does not 

strip a first photoresist prior to applying a second photoresist, and that Brueck's 

description that the substrate is recoated implies the opposite. 

Brueck, performs multiple exposure (first and second at least) on a 

photosensitive layer and clearly mentions developing the photosensitive layer i.e., to 

form a pattern. A developing process does not remove the entire photosensitive layer. 

Brueck also mentions that the pattern formed due to development is transferred to the 

semiconductor substrate. See below. 

As altemalfira mefliod, Eist a single or multiple set 
of iiiterfer<»aietdo exposures are ^mied out in plioto- 
fsensitive layer. The subsequent pattern Is tiien devel- 
oped: and transfeined to a semiconductor swbstxate by 
aaiy of the well known commercially available teeit- 
tiiqiies. TMs substrate is tiien agaiii recoated witia a. 
pbotoresisttve layer, and single or mtdttple exposiire 
processes caai be repeated, with the aid of i^e aligmaaLeiit 
po^tkm sraisix^arraiisemieat described in Bmec^ e£ ai. 
in U.S« i^t. S^o. 4^&7,461. 

A transfer process, after development is neither a stripping, nor a removal process; a 
transfer process requires the presence of the photosensitive mask throughout the 
transfer process i.e., an etching process, so that the unmasked portions of the 
underlying semiconductor substrate can etched through. After such a transfer process, 
Brueck does not mention or suggest anywhere that a stripping process or removal 
process is performed. Therefore, it is assumed that the substrate being recoated is the 



Application/Control Number: 1 0/681 ,030 Page 1 2 

Art Unit: 1700 

substrate with the unstripped photosensitive mask being recoated with a photoresist 
layer. Bruecl<'s mentioning of the "by any of the well known commercially available 
techniques" is in reference to the transferring of the pattern i.e., transfer of the pattern 
via etching through the portions of the substrate without etching the photoresist mask 
using ion beam etching, or sputter etching or plasma etching techniques. Additionally, 
Brueck mentions that "this substrate is then again recoated". It does not imply an 
already patterned and stripped substrate, it implies that substrate with the 
photosensitive mask that has been through a transferring process wherein the 
unmasked portions have been etched. 

C) Appellant argues that Brueck's usage of the term "substrate" excludes the first 
photosensitive layer in the immediately preceding sentence, and that the term "recoat" 
implies that is the substrate-absent the first photosensitive layer-. 

Brueck mentions the substrate is then again recoated. However, in the 
immediately preceding sentence it is a semiconductor substrate that is patterned. To 
assume that the substrate is that which is excluded from the presence of the 
photosensitive layer is to also suggest that the substrate has no pattern in it. The 
immediately preceding sentence clearly mentions that a pattern is transferred to the 
semiconductor substrate; and the immediately following sentence is that "this substrate 
is then again recoated", i.e., a substrate that has undergone a pattern transfer process, 
not a stripping process or a resist removal process nor a residue removal process. 
There is no mention anywhere of any processes being performed other than a pattern 
transfer process i.e., etching the exposed portions that is unmasked by using the 
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existing photosensitive mask as the mask to etch the unmasked portions of the 
semiconductor substrate. 

D) Appellant argues that Brueck appears to remove the first photoresist layer so that 
the substrate can be recoated. 

Brueck, as mentioned in the above arguments, does not suggest or teach any 
removal or stripping processes. Brueck only mentions after developing to form a 
pattern of the photosensitive layer, that a patterning process is performed to transfer the 
pattern to the semiconductor substrate i.e., using the photosensitive mask to etch 
through the substrate portions that are not masked by the photosensitive mask. After 
performing the patterning process, there is no mention of any removal or stripping of the 
still existing unetched photosensitive mask portions present on the semiconductor 
substrate. Brueck teaches that "this substrate is then again recoated". Therefore, 
Brueck does no appear to remove the first photoresist layer so that the substrate can be 
recoated. 
Ground 3. 
Claim 30. 

A) Appellant argues that Palmer's final bounded contour data set is not a layout at 
all, much less either a design layout or a pattern layout. 

Palmer, discloses the bounded contour data and discloses that the data set is 
that of features, and that the bounded contour data set is then compared to the 
theoretical mask layout of an integrated circuit. The theoretical data set of the mask 
comprises lines and spaces i.e., a pattern layout or a design layout, and if it is used to 
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compare to that of the generated bounded contour data set, it has to be that of features 

such as lines and spaces of pattern. See below 

[0005] Accordingl]!^ an integrated circuit layout mask 
verification metiiod is provided that substaotially e-liminates 
or reduces disadvantag&s associated with conveational 
methods of applying proximity correction, 

[CMSS6:] According to on& embodimeti! of [he present inves- 
tioE, a method is pmvid©d ihat comprises the st^s of 
creating a data set de^Ging a mask layout. TItis tkta set is 
tten corrected mmg proximity;- con'sction algorithms, A data 
set is then generated comprising the Iheorelical conrours of 
the features which would result from the use of the contour 
corrected mssk dsta, 'Ibis conto^sr data set is thee b-ouaded. 
The bounded contour dsta set is then osmpsred to the 
theoretical mask layout dats and tested against various 
desigo rules. 

Additionally, Palmer discloses that bounded contour data set represent the theoretically 
predicted structures, and that bounded contour data set are generated from the 
proximity corrected data set, wherein the proximity corrected data set is that associated 
with proximity corrected features i.e., lines and spaces are included. See below. 
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1. A metbod for constmciiEig &q integrated circuit com- 
prising: 

generating a mask hymi data set a^ocinted with a 
desired set of features for a kyer of as integrated taicmt 
device; 

generating from the mask layout data set a proximity 
corrected data set associated ynth piDximity corrected 
features mMn the layer of the iatcgrated circuit 
device; and 

generatiRg a bounded cootoiir data set from the proximity 
corrected data, set, Ihe boimded contour data set repre- 
senting the theoretically predicted siractiires which 
woiid be formed using a mask oonstrut^ed from the 
proximity corrected data set. 

Therefore, the final bounded contour data set is a layout of a mask i.e., a pattern layout. 

B) Appellant argues that the theoretical contours are not a layout. 

As discussed above, Palmer, in paragraph [0006], see below, 

then, corrected lising proximity correclion sigodthms. A data 
set is. then generated comprising the theoretical contours of 
the features which woeM result from the use of ihe cosio^ur 
corrected mask d-ata. This contour data set is then bounded, 

discloses that the theoretical contours are that of the features i.e., line and space 

patterns that are resulted from the use of the contour corrected mask data i.e., it is a 

layout. Additionally, Palmer, in [0019], discloses, see below, 

described with reference to FIG. 3A, As discu;ssed previ- 
ouslVj FIG, 3B represents a dsta set. associated with a 
corrected mask 2B including corrected features 30, Contoiiis 
32 fiko repr^^ent a dais set which is the tJieoreticai result of 
pbpicd etch and photolithographic processes applied to the 
corrected mask 1%, As can be seen in FIG. 3B, the contours 
such as con!.o^ 32 .are much closer to the desired features 
isuch m feature 3© witMa mask 28* M contrast to FIG, 3A, 
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That the contour data set (theoretical) is a result of the processes applied to the 

corrected mask, and that the contours are much close to the desired features such as 

feature within mask i.e., the theoretical contour data set is a layout of features (line and 

space pattern). Additionally, in paragraph [0023], see below, 

[#023] One approacb to performmg the coiEp-adsan 
between the initial mpiit md the bouuded asntour k to 
perform a booleaji QperadQo on the data set represeatifig the 
initial input mask and the final bounded contour data set. 
This llJ^ieaQ may comprise a logical saibtraction of the two 
patterns. This operation will result :m a data, set which is the 

Palmer refers to a) the initial input mask data and b) the final bounded contour data set, 
as two patterns i.e., the contour data set (final) is a layout of lines and spaces. 
(11) Related Proceed ing(s) Appendix 

No decision rendered by a court or the Board is identified by the examiner in the 
Related Appeals and Interferences section of this examiner's answer. 

For the above reasons, it is believed that the rejections should be sustained. 

Respectfully submitted, 

dcd 

/Daborah Chacko-Davis/ 
Examiner, Art Unit 1795 
Conferees: 

/Mark F. Huff/ 

Supervisory Patent Examiner, Art Unit 1795 



/Gregory L l\1ills/ 

Supervisory Patent Examiner, Art Unit 1700 



